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The Primary Visual Pathway 
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Retina-Geniculate-Striate System 



Visual field 
of left eye 



Visual field 
of right eye 



Fovea I area of both 
visual fields 



Optic Nerves 



Projection on right 
retina 




Projection on left 
retina 



Optic tracts 

Lateral geniculate nuclei 

Input to left 

lateral 
geniculate 
nucleus 



nput to right 



geniculate 
nucleus 



Input to the 
primary visual 
cortex on the 
medial surface of 
the left hemisphere 



Input 

to the primary visual 
cortex on the medial 
surface of the right 
hemisphere 



FIG. 3 



The Human Eye 
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Steps Of Method Of Treating Amblyopia 



During the perinatal period (immediately after birth), the patient's visual 
system is examined to determine its state of health and function. The 
purpose of the examination is to rule out organic pathology of the visual 
system while plasticity is still present within brain, and also to check for red 
reflex of retina, ocular motility, and basic facial recognition of parents. 

For patients having visual high-risk, indicated by premature birth, low 
birthweight, existence of family history for ocular dysfunction, e.g. 
congenital cataracts, glaucoma etc.) or birth injury (cerebral palsy), they 
are referred to a pediatric ophthalmological specialist for examination & 
history. The examination should include a cycloplegic refraction in all age 
groups, and neurosensory tests that are age appropriate. For non-verbal 
patients, visual evoked responses or evoked potentials should be used 
with randot stereo generators. For verbal patients, conventional Snellen 
line letter or pictures should be used. 

If the examined patient's vision is determined to be subnormal, then an 
organic etiology should be performed on patient, for determining the 
causes of ocular versus cerebral pathology, and a physiologic etiology for 
determining the causes of defocused ocular channel(s). 



If the cause of patient's subnormal vision is due to defocusing conditions 
existing in both of the patient's eyes, then cycloplegic refraction is used to 
determine and prescribe optical correction (Rx) required by patient. 

If the cause of patient's subnormal vision is due to cataract(s) existing in 
either or both eyes of the patient's eyes, then the eyes are rehabilitated as 

required. 
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If subnormal vision exists in only one of the patients eyes (i.e. visual 
channels), then the patient'scondition is diagnosed as "monocular 
amblyopia" and this condition is treated according to the method specified 
by steps HI through PI indicated below, and using the optical apparatus 
shown in Fig. 6, comprising a lens supported in an eyeglass frame and a 
contact lens supported upon the patient's eye, in axial alignment with the 

eyeglass lens. 




Cycloplegic refraction is performed to determine appropriate initial optical 
correction of one or both visual channels of the patient's visual system using 

eyeglasses. 



With the patient wearing appropriate optical coaection (i.e. eye-glasses), the 
"depth of suppression" in patient's visual system is detennined by obtaining 
a baseline refractive error on patient, using for example, (i) Evoked Visual 
Potential measurement for non-verbal patients (e.g. expressed in millivolts), 
or (ii) Snellen chart measurements for verbal patients (i.e. expressed in 
differences in patient resolution of lines on the Snellen chart). 
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If the patient's depth of suppression is detemlined to be "deep" (i.e. greater 
than three lines of Snellen chart line resolution for verbal patients, or 1/2 the 
energy amplitude along the visual channel of the non-amblyopic eye for non- 
verbal patients), then part-time occlusion therapy is used with full optical 
correction (using prescription eyeglasses) over the amblyopic eye only until 
the depth of suppression with the patient's visual system is within 2 Snellen 

lines (for verbal patients) or 2/3 of the energyamplitude of the patient's 
evoked visual potential along the visual channel of the non-amblyopic eye 
(for non-verbal patients). This therapy will not be longer than two hours per 
day, with the dominant eye always being covered. During this therapy, the 
full eyeglass correction is to be worn. 
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When the depth of suppression in the patient's visual system is at the level 

indicated in step II above, then the method teaches applying a complex 
afocal binocular lens system as shown in Fig. 6, to patient's amblyopic eye 

so as to produce less anisoknonia (i.e. difference in magnification), by 
deliberately giving about 5% more magnification to the amblyopic eye by 
way of the complex afocal binocular lens system applied thereto, and thus 
exciting the cells of the retina of the amblyopic eye and over-stimulating the 
nerves in the visual channel thereof, while maintaining visual channel 

equalization. 
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The patient's stereoscopic powers are tested after several weeks of 
treatment using the visual channel equalization technology and treatment 
according the present invention. Notably, such testing can be carried out 
using Titmus Stereo testing as well as Randot testing techniques both well 
^ known in the art, and when stereopsis powers are observed to approach 40 
sec of arc in disparity in the patient, then the magnification in the complex 
afocal binocular lens system before the amblyopic eye should be lowered, 
so as to release the optical penalization on the patient's non-amblyopic eye 
and permit the patient's left and right visual channels to achieve a state of 
harmony (i.e. not rivalry) where a patient's capacity for binocular vision 

persists. 



- * If the patient's vision diminishes in the "amblyopic" eye, then the 

Magnification in the complex afocal binocular lens system (before the 
amblyopic eye) is increased until vision has improved therein. 
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If the patient's vision diminishes in the "non-amblyopic" eye, then the 
Magnification in the complex afocal binocular lens system (before the 
amblyopic eye) is decreased until vision has improved therein. 
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Periodically (e.g. every 2 months), the patient's eyes are re-examined for 
any changes in visual channel harmony, and if changes are observed, then 
the appropriate optical correction is bilaterally adjusted to maintain good 

functional vision bilaterally. 



Steps J1, K1, L1, and M1 are repeated until patient's vision has stabilized 
and stereopsis is strong and persistent — i.e. harmony among both left and 

right visual channels is attained. 



When the patient's vision has stabilized and stereopsis is strong and 
persistent (i.e. harmony among left, and right visual channels is attained), 
then both of the patient's eyes are optically equalizing by applying 
appropriate corrective optics, shown in Fig. 6, (as determined by cycloplegic 
refraction) employing (i) a complex afocal binocular lens system before the 
originally amblyopic eye to provide magnification and sustain visual channel 
harmony within the patient's vision system, or (ii) less preferably, a complex 

reverse-afocal lens system before the formerly non-amblyopic eye to 
provide minification and sustain visual channel harmony within the patient's 

vision system. 



Periodically (e.g. every 2 months), the patient's eyes are re-examined for 
any changes in visual channel harmony, and if changes are observed, then 
steps J1, K1, L1, M1, and 01 are re-performed. 

I 

If subnormal vision exists in both of the patient's eyes (i.e. visuals channel), 

then the patient's condition is diagnosed as "binocular amblyopia" and 
treated according to the method specified by steps G2 through P2 indicated 
below, and using the optical apparatus shown in Fig. 7. 

Cycloplegic refraction is performed on the patient to determine appropriate 
initial optical correction of both visual channels (i.e. eyes) of patient's visual 
system using conventional eyeglasses with R x lenses. 

FIG. 5C 



With the patient wearing appropriate optical correction (e.g. conventional 
eyeglasses with Rx lenses), the "depth of suppression" in patient's visual 
system is determined by obtaining a baseline reference on patient using, for 

example, (i) Evoked Visual Potential (EVP) measurement for non-verbal 
patients (i.e. expressed in millivolts), or (ii) Snellen chart measurements for 
verbal patients (i.e. expressed in differences in patient resolution of lines on 

the Snellen chart). 



If the patient's depth of suppression is determined to be "deep" in both 
visual channels (i.e. greater than three lines of Snellen chart line resolution 
for verbal patients, or 1/2 the energy amplitude along the visual channel of 
the non-amblyopic eye for non-verbal patients), then the maximum photonic 
energy stimulation should be achieved in both visual channels of the 

patient's visual system. 



A complex afocal binocular lens system is applied bilaterally (i.e. to each 
eye) to the patient eyes, as shown in Fig. 7, so as to deliberately provide 
Magnification to both visual channels of the patient's 
visual system while maintaining visual channel equalization. 



The patient's stereoscopic powers are tested after several weeks of 
treatment, and when stereopsis in the patient approaches 40-50 sec of arc 
in disparity, then such optical treatment is maintained to achieve good 
functional vision, and visual channel harmony. 



When the patient's vision has stabilized and stereopsis is strong and 
maintained (i.e. harmony among visual channels attained), visual 
equalization of both of the patient's eyes (i.e. visual channels) is continued 
throughout the patient's lifetime, to ensure visual channel harmony and thus 
maintenance of binocular vision within the patient's vision system. 
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Visual Channel Equalization in Human Vision System: 
Case: Single Eve Correction 
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Visual Channel Equalization in Human Vision System: 
Case: Left and Right Eve Correction 
(General Case) 
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